Background: In the wake of burgeoning slum population, a substantial reduction in the prevalence of diarrhea and acute respiratory infections (ARI) is necessary for to achieve necessary reduction in child mortality in urban India. To achieve this, we need evidence based public health interventions and programs. However, a review of previous studies indicate that national level studies focused on slum population are very few. Therefore, the present study aims to study differentials and determinants of diarrhea and ARI in urban slums of India. Methodology: Using data obtained from the third round of National Family Health Survey conducted in 2005-06, we analyzed information on 2687 under-5 children living in urban slums located in eight selected India cities. Apart from bivariate analysis, logistic regression analysis was performed to identify factor associated with diarrhea and ARI among slum children. Results: The prevalence diarrhea and ARI is about 8% and 8.5%, respectively. Age, birth weight, access to safe water and improved toilet and region emerge as main factors affecting prevalence of diarrhea among slum children. Safe drinking water reduces the likelihood of getting diarrhea by about 19% compared to unsafe water [CI=0.563-1.151].
Introduction
Slums have long been part of cities in developing countries, and the basic features of life in these urban spaces have observed little change over time [Jorgenson and Rice 2012] . However, what has changed in recent decades is the size of slum population. As per the available estimates for 2005, 31% of the world's urban dwellers lives in slums, a proportion that has not changed significantly since 1990. There are approximately 998 million slum dwellers in the world, and if the trends continue, the size of slum population is expected to cross 1.4 billion by 2020. [ UNHabitat 2006] . Slum population in India, being no exception to this worldwide trend, has also grown 5-6% during 1991-2001, which is double the average growth rate of urban population during the same period [Agarwal et al. 2007 The growth of urban slums is often considered a reflection of the urbanization of poverty and misery [Jorgenson and Rice 2012] . Slum populations often suffer multiple deprivations such as inadequate water supply, poor environmental sanitation, poor air quality and lack of waste disposal system, inadequate housing causing overcrowding and poor ventilation, overburdened healthcare services and public transport systems, and erratic electricity supply [UNHABITAT 2006 ]. Together these deprivations pose a significant threat to the health and well-being of people, especially of children, living in slums [Barlett 2003; Kundu and Kanitkar 2002; Karn et al. 2003 ]. For instance, higher under-5 mortality in slums compared to non-slum urban areas is mainly attributed to poor living conditions and hazardous environment prevalent in slums [Günther and Harttgen, 2012; Moore et al. 2003; Vaid et al. 2007 ]. Thus, slums may prove to be an important entry point in the effort to achieve Millennium Development Goals-4 (MDG-4) in cities [UNHABITAT 2006 ].
However, the achievement of targets such as MDG-4 and recently announced GAPPD (Global Action Plan for Pneumonia and Diarrhoea) will require sizeable decreases in child mortality particularly from acute respiratory infections (ARI) and diarrhoea -the top two major killers of under-5 children [WHO/UNICEF 2013; Walker et al. 2013 ]. Together, they account for 30% of all under-5 deaths, which amounts to roughly 2.2 million deaths each year [UN IGME 2012; Lopez et al. 2006 ; Parashar et al. 2003 ]. Africa and South Asia together are home to about 90% of all deaths due to pneumonia and diarrhoea and India tops the list with about 609,000 child deaths, i.e. about 28% of all deaths due to pneumonia and diarrhoea in 2010 [Black et al. 2010] . Although India has succeeded in reducing child mortality to a considerable extent [Gupta et al 2009] , a considerable number of children are still dying of these two diseases because of piecemeal approach to service provision and those at greatest risk are not being identified and reached [WHO/UNICEF 2013] . Identifying those at greatest risk, hardest to reach and most neglected, and targeting them with effective interventions will help to close the gap, eventually ending the heavy toll of preventable child deaths [Awasthi and Agarwal 2003; Agarwal and Taneja 2005] .
Many studies in India and abroad have already studied prevalence and determinants of diarrhoea [Sarkar et Biswas 1999] . However, the scope of most of the previous studies is geographically restricted. In other words, previous studies have examined only a small population located in a particular city. Hence, the results are often relevant for a small population and a particular place, making generalization at national level a difficult task. Therefore, using data from a large nationally representative survey, the present study takes into account eight large cities of India including four second-order metros (regional metros), which unlike Mumbai, Delhi, Kolkata, and Chennai generally do not get a great deal of attention from policymakers, planners, and researchers [Gupta et al. 2009 ]. Thus, the study has two objectives: (1) to investigate differentials in the prevalence of diarrhoea and ARI; (2) to tests the association between socio-demographic, economic, household environment, and behavioural factors and prevalence of diarrhoea and ARI among under-5 children from urban slums of these selected Indian cities.
Data and Methods

Data
The study is a cross-sectional study that uses data from the third round of National Family Health Survey (NFHS III) conducted in 2005-06 covering 29 states of India i.e., about 99% of total population. The NFHS III survey is suitably designed to provide estimates of important indicators on the family welfare, fertility, mortality, child health and nutrition. For the first time in 2005-06, NFHS has provided separate estimates of population, health, and nutrition indicators for slum and non-slum population of eight mega cities namely, Delhi, Mumbai, Kolkata, Chennai, Meerut, Indore, Hyderabad, and Nagpur [IIPS and ORC Macro 2007].
International Institute for Population Sciences (IIPS), Mumbai was designated as the nodal agency for carrying out the survey. Technical assistance for NFHS-3 was provided by ICF Macro, Calverton, Maryland, USA. The survey used a uniform sample design, questionnaires, and field procedures in all the cities to facilitate comparability and to ensure the highest possible data quality. The survey used two-stage sampling design to select its sample households in the cities. Census of India 2001, which provides information on Census Enumeration Blocks (CEB) -[A ward in a township is a large area comprising a large number of households. Each ward comprises several enumeration blocks (CEB) created for the census], provided the necessary sampling frame. In each city, slum and non-slum CEBs were selected independently from the respective lists of slum and non-slum CEBs. The house listing carried out in each of the selected CEBs served as the sampling frame for the selection of households. The response rate was 95.5% [IIPS and ORC Macro 2007] . More on sampling of this survey can be found be found at www.rchiips.org.
The survey provides the information about those children under age five years who suffered from diarrhoea and ARI during two weeks preceding the survey date. Out of total 6680 children in the sample of these eight cities, 2803 lived in slums. Since information on diarrhoea and ARI was missing for some children, only 2687 under-five children have been included in the analysis. 65  66  67  68  69  70  71  72  73  74  75  76  77  78  79   80   81  82  83  84  85  86  87  88   89  90  91  92  93  94   95  96  97  98  99  100  101  102   103  104  105  106 Ethics statement This study uses data with no identifiable information on the survey participants. Data collection procedures were approved by the ORC Macro institutional review board. A formal written consent was obtained and ethical issues were taken care of before interviewing respondents [IIPS and ORC Macro 2007] . The data set is available for academic use to all and hence any ethical approval is not required. The survey data used in this study can be obtained by making a formal request on the official website (http://www.rchiips.org/) of the IIPS.
Dependent variables
Acute respiratory infection: The prevalence of ARI is estimated based on its symptoms as reported by mothers. In the survey, mothers were asked whether their children under age five years had been ill with a cough accompanied by short, rapid breathing which was chest related in the two weeks preceding the survey [IIPS and ORC Macro 2007] . These symptoms are compatible with ARI. It is a binary variable coded '1' if the child suffered from ARI and '0' otherwise.
Diarrhoea:
It is defined as having loose or watery stools at least three times per day, or more frequently than normal for a child in the two weeks before the survey. Though most episodes of childhood diarrhoea are mild, acute cases can lead to significant fluid loss and dehydration, which may result in death or other severe consequences if fluids are not replaced at the first sign of diarrhoea [IIPS and ORC Macro 2007] . It is also a binary variable coded '1' if the child suffered from diarrhoea and '0' otherwise.
Independent variables
Using Mosley and Chen's (1984) analytical framework for examining child health, we have chosen a variety of maternal, socioeconomic, demographic and environmental indicators as key determinants of childhood diarrhoea and ARI (Mosley and Chen 1984) . Many of these variables have been found to be associated with these two childhood illnesses in previous studies conducted in India and abroad as well [Sarkar et and above); place of residence (urban, rural); mother's age at birth (15-24 years, 25-29 years, and ≥30 years); child's weight at birth (up to 2500 grams, >2500 grams, not reported/do not know); wealth index (poor middle, rich); parents education (both literate, one literate, both illiterate); mother's exposure to media (no exposure, partial exposure, full exposure); working status of mother (not worked, worked); caste/tribe (SC/ST -Scheduled Castes and Scheduled Tribes, OBC -Other Backward Castes, Others); religion (Hindu, Others -includes Muslims, Sikhs, Christians, Buddhists, Jains, Zoroastrians and others); family type (nuclear and non-nuclear); cooking place (separate kitchen, no separate kitchen, cooking outside house); fuel used for cooking (safe, semi-safe, unsafe); availability of mattress (yes, no); availability of glass window (yes, no); type of toilet (flush, nonflush, no toilet facility); drinking water (safe, unsafe); stool disposal (latrine/diaper, others); substance/tobacco smoking use (yes, no); family member with tuberculosis/asthma (yes, no) and geographic region of residence (the cities were combined into three regions -North region-Delhi, Meerut and Kolkata, West region-Indore, Mumbai and Nagpur, South region -Chennai and Hyderabad). Region as a variable has been included to adjust regional variations in achievement of health programs and development. Wealth Index is generally used as a proxy for the economic status of the household [Montgomery 2000, Filmer and Pritchett 2001] . It is a composite index of household amenities and assets having three categories -poor, middle and rich.
The mainstream social system in India is characterised by numerous castes. The castes that were deemed elite by the Indian society in the past are now officially classified as "General" or "Others". Other socioeconomically deprived communities are collectively termed as 'lower castes'. They are further divided into two -OBC and SC. SCs are at the lowest rung of caste hierarchy, often known as 'untouchables' while OBCs can be placed somewhere in between the two extremes -Others and SCs, as mentioned above. STs are those groups that do not practice caste system and in the past, primarily lived in hilly, forested and remote areas secluded from mainstream society of India [Nandan et al. 2007 ]. STs and SCs make up around 7% and 16% of the total population of India, respectively. The estimates of OBC population vary according to the source. The Government of India follows the report submitted in 1980 by the Second Backward Classes Commission, which puts the figure as high as 52% of the total population. Rest of the people of India, who are officially categorised as 'General' (we call them here 'Others'), make up around 25% of the total population of India [Jha et al. 2013 ].
Statistical Analysis
We have generated the proportion of children who suffered from diarrhoea and ARI by selected background characteristics and other probable risk factors. Simple binary logistic regression has been applied to understand the net effect of predictor variables on two selected outcomes.
Logistic regression is applied when the response variable is dichotomous (i.e., binary or 0-1). We also examine for evidence of multicollinearity by the means of calculating variance inflation factor (VIF) associated with individual variables in statistical software Stata 12. Low VIFs confirms that there exists no significant multicollinearity existing in final models. The results of logistic regression have been presented in the form of odds ratios with p-values and 95% confidence intervals (CI). We use SPSS 20 and Stata 12 for data analysis. Table 1 presents the descriptive statistics of the sample characteristics of children considered in the study. Around 53.9% of children in the study sample are male and 38.1% belong to mothers aged less than 25 years. About two thirds of all children are Hindus and one fourth belong to SC/ST. About 48% and 47.8% slum children do not have access to water and flush toilets, respectively. Mothers of about 9.9% children are not at all exposed to mass media. Only 20% children belong to working mothers. About 3-6% children lived in those households where at least one of its members smoke tobacco or have tuberculosis/asthma.
Results
Sample characteristics
Diarrhoea
The results reveal that about 8.3% of under-five slum children suffer from diarrhoea during two weeks preceding the survey ( weight suffer from diarrhoea. There is very little difference in the prevalence of diarrhoea across different categories of birth order, sex of the child, parents' education, caste, mother's age, wealth index, family type and religion. Only 6.7% children of those mothers who had full mass media exposure suffered from diarrhoea compared to 8.9% children of mothers who had only partial exposure. The prevalence of diarrhoea also varies according to the type of toilet used. Only 6% children suffered diarrhoea where flush toilets are used compared to 11.2% in the households where some other type of toilet is used. Similarly, proportion of children from households that use latrine or diaper for disposing the stools suffer less from diarrhoea compared to those that do not. The prevalence of diarrhoea is comparatively higher (13.3%) in those families where a member of the household smokes tobacco. The prevalence of diarrhoea among cities from Southern region is comparatively lower (See Fig.1 ). Table 3 presents the results of logistic regression results in the form of odds ratios. Current age of the child, birth weight, type of toilets, quality of water, and region of slum emerge out to be significant predictors of diarrhoea. Children aged two or more years are about 63% less likely to suffer from diarrhoea compared to the children aged less than two years [95% CI=0.274-0.502]. Children, whose birth weight is 2500 grams or more, are about 51% less likely to suffer from diarrhoea compared to those whose birth weight is either unknown to the mother or it is not reported [95% CI=0. 
Acute Respiratory Infections
The prevalence of ARI among children aged below five years is estimated to be 8.5%. Table 2 shows that there are only marginal differences in the prevalence of ARI by most of the background characteristics included in the table. ARI is somewhat less prevalent among older children, children in households belonging to the highest wealth quintile, Hindu children, and children of mothers with full mass media exposure. ARI is also found to be lower among children from the households with safe drinking water, flush toilets, safe practices for stool disposal, clean fuel for cooking, no tobacco among members, and separate kitchen for cooking. The small variation in the prevalence of ARI by most socioeconomic characteristics indicates that, in India, ARI affects children from all strata, irrespective of their socioeconomic background. However, the prevalence of ARI among slums in Southern cities is considerably lower (See Fig.1 ). Table 4 reports the results of logistic regression in the form of odds ratios. Children aged two or more years are about 48% less likely to suffer from ARI compared to the children aged less than two years [95% CI=0.382-0.696]. Children, whose birth weight is 2500 grams or more, are about 51% less likely to suffer from ARI compared to those whose birth weight is either unknown to the mother or it is not reported [95% CI=0. 
Discussion
Using data from a nationally representative survey, we find that about 8.3% and 8.5% of under-5 children in urban slums of India suffer from diarrhoea and ARI, respectively. Results from logistic regression analysis suggest that the odds of diarrhoea among children aged more than two years are significantly lower than the odds of children aged two years or less. The result is in line with many previous studies conducted in developing countries including India 236  237  238  239  240   241   242  243  244  245  246  247  248  249  250  251   252  253  254  255  256  257  258  259  260  261  262  263  264   265  266  267  268  269  270  271  272  273  274  275  276  277  278 The positive association between parental schooling and child health is largely undisputed. Similar to many previous studies, we find that parental schooling is associated with ARI among slum children ( It is argued that exposure to mass media results in to higher awareness and dissemination of knowledge about the existing program and policies related to health care which may in turn result into behavioural change [Wakefield et al. 2010 ]. Similar to many previous studies, the result from this study confirms that children of mothers with even partial mass-media exposure are less likely to suffer from ARI compared to children of mothers with no mass-media exposure.
Caste and religion emerge as important variables associated with the prevalence of ARI among slum children. Results show that children belonging to 'Other' religions and OBC are more likely to suffer from ARI. In this regard, it must be noted that majority of OBCs and Muslim households run their business and small-scale industries within the four walls of their slum houses [NSSO, 2002] . Due to lack of space in high-density areas such as these slums, they are bound to run their small-scale household industries in filthy, small, congested and non-ventilated environment [GOI 2009 ] that may have severe health hazards not only for adults but also for children [Kjellstrom el al. 2007 ]. Muslims also 'exhibit deficits and deprivation in practically all dimensions of development' and 'the deficits are particularly salient in the areas of female schooling and economic status' [Sachar et al. 2006 ]. As of 2012, about 22.7% Muslim households in urban areas are below poverty line compared to meagre 12.1% Hindu households [Pangariya and More 2013] . A study conducted in the city of Lucknow have found that a Hindu dominated urban slum has better quality roads, drainage system, sanitation, water supply and sewage disposal compared to another slum inhabited mainly by Muslims [Sachar et al. 2006] . Therefore, the fact that Muslim children are more prone to ARI than their Hindu counterparts should not come as a surprise.
It is often argued that the children who belong to a non-nuclear family are healthier than those who belong to nuclear families [McLanahan & Booth, 1989; Dawson, 1991; McLanahan & Sandefur, 1994; Gage 1997] . In this study too, children belonging to nuclear households have higher odds of ARI than children belonging to non-nuclear households. The findings are in line with a recent study in India (Kumar and Ram 2013). This could possibly be due to the fact that mothers in nuclear families often have to work to avoid financial difficulties and do not have enough time for proper child care [McLanahan & Sandefur, 1994] . On the contrary, in the extended families, many adult caregivers are available for a child when parents are engaged in some other activities (Griffiths et al. 2002) . In the absence of any additional caretaker, mothers in nuclear families have to carry their children to the hazardous sites such as cooking, washing and disposal of garbage and outside work. To minimize the exposure to such hazardous conditions, municipal bodies may promote subsidized crèches at a relatively safer place and motivate parents 279  280  281  282  283  284  285  286  287  288  289  290  291   292  293  294  295  296   297  298  299  300  301  302  303  304  305  306  307  308  309  310  311  312   313  314  315  316  317  318  319  320  321  322  323  324 to send their children during day hours. In 2011, the Government of India through budgetary allocation has increased subsides significantly to run crèches (GOI 2006) . Scaling up such simple interventions could overcome some very common obstacles to increasing child survival in urban India and help provide every child a fair chance to live, grow and thrive.
Similar to many previous studies, in this study as well [Sikolia et al. 2002; Mishra et al. 2005 ; Kilabuko and Nakai 2007] . A separate kitchen provides an opportunity to keep children away from harmful exposure of household air pollution (HAP). HAP increases the incidence of intrauterine growth retardation, preterm birth (births before 37 weeks of gestation), and low birth weight (an infant born weighing <2500 grams at any gestational age), the conditions associated with increased risk of ARI among children [Stillerman et This study shows that region has a significant impact on the odds of children suffering from diarrhoea. Children from the southern region are less likely to suffer from diarrhoea and ARI. It may be due to improved water, sanitation facilities, greater access to quality public healthcare and overall better socio-economic and living conditions prevailing in urban slums of Southern cities ( 325  326  327  328   329  330  331  332  333  334  335   336  337  338  339  340  341  342  343  344  345  346  347  348   349  350  351  352  353  354  355  356  357  358  359  360   361  362  363  364  365  366  367  368  369 Conclusions Using data from third wave of NFHS conducted in 2005-06, this study makes an attempt to examine the factors affecting diarrhoea and ARI among children from urban slum in selected cities of India. The prevalence of diarrhoea and ARI is about 8.3% and 8.5%, respectively. Age, birth weight, safe water, improved toilet and region of residence emerge as main factors associated with prevalence of diarrhoea among slum children. On the other hand, the prevalence of ARI is associated with age, birth weight, religion, caste, education of parents, type of family, safe water, improved toilet, mass media exposure, region of residence, and cooking place.
Low birth weight is an important public health problem in India. Undernutrition amongst women is one of the prime reasons behind low birth-weight babies. In this regard, it can be suggested that health department should ensure proper implementation of ICDS scheme and devise specific strategies to improving antenatal care and diet for pregnant women in slums. Public education campaigns, intended to promote behaviours conducive to the prevention and appropriate treatment of Diarrhoea and ARI, should consider using mass media as an effective health communication strategy [Banerjee et al. 2004] . Apart from woman's education, the education among male partners should also be encouraged as in a traditional society like India, it is the male in the family who generally has an upper hand in decision-making. It may lead to their greater involvement in child care [Chattopadyay 2013 ]. However, the focus of policy should also be on vulnerable groups in slums such as children aged less than two years or non-Hindus and OBC children need special attention. Apart from that, policymakers also needs to devise strategies to reduce regional disparities in Diarrhoea and ARI in Indian slums.
Improvements in water quality and sanitation are vital for the reduction of diarrhoeal diseases, and therefore, municipal bodies in cities should ensure that these basic services are easily available and accessible to all. Running hazardous industries within the house and not having a separate room for kitchen makes children even more vulnerable. Therefore, the parents and caretakers must be informed and educated about the possible health hazards due to children's exposure to such living conditions. Although the Government of India provides financial assistance to the States through programs such as Rajiv Awas Yojana (Rajiv Housing Program), Integrated Housing & Slum Development Programme (IHSDP) and JNNURM for development of urban slums, it has been observed that the lack of effective coordination among different departments leads to inefficiency and poor delivery of services [Mohanty and Mohanty 2005] . It is hoped that recently launched National Urban Health Mission, which aspires to work towards a public health bill that sets standards for basic entitlements such as safe water, improved sanitation, housing and healthcare, will be able to facilitate effective coordination among different departments and municipal bodies in order to improve health and living conditions of slum dwellers in India [GOI 2013 ].
Limitations of the study
The study although provides a bigger picture of factors affecting diarrhoea and ARI in urban slums of selected cities in India, the results must be read/used with a caution. The information collected in NFHS-3 on diarrhoea and ARI is based on mothers' perceptions of illness and is not validated by any qualified medical personnel. The accuracy of these measures is also affected by the reliability of the mother's recall of when the disease episode occurred. However, two weeks recall period, as also followed in NFHS-3, is generally considered the most suitable. In 'Cooking fuel', category 'Safe' includes the use of electricity, Liquefied Petroleum Gas, Natural Gas, Bio Gas; 'Unsafe' includes the use of Kerosene, Coal, Charcoal, straw/shrubs/grass, agricultural crop, animal dung and others. Figure 1 Prevalence of diarrhoea and acute respiratory infections among under-five children by region of residence
